Analysis of IR spectrum:
The FT-IR spectrums of the catalyst were shown in Figure S2 , S3 and S4. The catalyst is solid and solid state IR spectrum was recorded using the KBr disk technique.
For silica (SiO 2 ), the major peaks are broad band Si-O-Si stretching from 1100 to 1000 cm -1 .
For sulfonic acid functional group, the FT-IR absorption range of the O=S=O peaks lies in 1180-1250 cm -1 . 
Spectral data of the compounds 2-Methyl-5-oxo-1-phenyl-1,5-dihydro-4-oxa-1-azacyclopenta[a]naphthalene-3-carboxylic acidethylester (8a

1-(2,4-Dimethylphenyl)-2-methyl-5-oxo-1,5-dihydro-4-oxa-1-azacyclopenta[a]naphthalene-
3-carboxylicacidethylester (8j
